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TITLE OF THE INVENTION 

Optical Disc Drive Apparatus 
BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to an optical disc drive apparatus to which a disc 

recording medium represented by a CD (Compact Disc), a DVD (Digital Versatile Disc), 
or the like is loaded for reproduction or recording of information. 
Description of the Background Art 

In the optical disc drive apparatus, information is recorded and erased by 

10 condensing a light beam emitted from an optical pick-up into a small spot on information 
recording tracks on a rapidly-rotating disc recording medium (hereinafter, simply 
referred to as an "optical disc") and scanning the tracks. When the information 
recorded on the optical disc is reproduced, the information recording tracks on the 
rapidly-rotating optical disc are irradiated with a light beam, and the reflected light is 

15 received for reading the information. 

Generally, the optical disc is loaded to the optical disc drive apparatus of the 
above-described type by mounting the optical disc on a disc tray drawn out of a cabinet 
and storing the disc tray in the cabinet by means of a tray moving mechanism. The 
optical disc loaded in the cabinet is clamped by a turntable and a clamper and floats from 

20 the disc tray. A high-speed rotation operation of the optical disc is thus enabled. 

A variety of types of structures have been invented as the tray moving 
mechanism described above. For example, Japanese Patent Laying-Open No. 7-57362 
and Japanese Utility Model Registration No. 3088851 disclose a general structure of the 
tray moving mechanism. 

25 Fig. 10 is a schematic top view showing a tray moving mechanism of a 

conventional optical disc drive apparatus, the disc tray being at a disc-removable 
position. As shown in Fig. 10, the optical disc drive apparatus includes a cabinet (not 
shown), a frame 120 arranged in the cabinet, and a disc tray 1 10 slidably supported by 
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frame 120. 

A disc mount portion 1 12 on which an optical disc is mounted is formed on an 
upper surface of disc tray 110. An opening 1 1 1 is formed in the center of disc tray 1 10, 
through which elevation/lowering of the turntable as well as irradiation of the 
5 information recording tracks on the optical disc with the light beam emitted from the 

optical pick-up are allowed. Elevation of the turntable through opening 111 will push 
up the optical disc mounted on disc mount portion 1 12 to a chucking position. In 
addition, irradiation of the information recording tracks on the optical disc with the light 
beam through opening 111 will enable recording and reproduction of the information. 
10 A supporting portion for supporting disc tray 1 10 is provided in a sidewall 

120a of frame 120. On the other hand, a supported portion supported by the 
supporting portion of frame 120 is provided at a side edge of disc tray 110. More 
specifically, the supporting portion of frame 120 includes a guide rib 126, a plurality of 
guide protrusions 127a, 127b, ... formed on guide rib 126, and guide tabs 128. 
15 Meanwhile, the supported portion of disc tray 1 10 includes a guide groove 1 13 provided 
on a lower surface of disc tray 110. In other words, the plurality of guide protrusions 
127a, 127b, ... provided on frame 120 engage to guide groove 1 13 provided in disc tray 
1 10, so that disc tray 1 10 is slidably supported by frame 120. Guide tabs 128 provided 
in frame 120 serve to prevent disengagement of guide protrusions 127a, 127b, ... 
20 described above from guide groove 113. 

A stopper 129 provided in frame 120 abuts on a stopper 115 provided in disc 
tray 1 10, so as to prevent falling of disc tray 110. 

Power generated by a driving motor 121 is utilized to move disc tray 110. 
For transmission of the power, components serving as power transmission mechanisms 
25 such as a timing belt 122, a gear 123, pinions 124, 125, a rack 132 provided in a slider 

130, a protrusion 133 also provided in slider 130, a rack 1 14 provided in disc tray 1 10, a 
guide rail 1 16 provided on the lower surface of disc tray 1 10, and the like are used. 
Fig. 1 1 is a partially enlarged view showing a shape of a guide protrusion 
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positioned at the forefront in the optical disc drive apparatus described above, whereas 
Fig. 12 is a schematic cross-sectional view along the line XII-XII of the optical disc 
drive apparatus shown in Fig. 11. 

As shown in Figs. 1 1 and 12, in the conventional optical disc drive apparatus, a 
5 guide protrusion 127a positioned at the forefront among guide protrusions 127a, 

127b, ... provided on guide rib 126 is implemented by a boss having a columnar shape 
and integrally formed with frame 120. Accordingly, guide protrusion 127a positioned 
at the forefront has been in line contact with a wall surface 113a implementing guide 
groove 1 13 provided in disc tray 110. 
10 In the optical disc drive apparatus with the above-described structure, if a force 

is applied in a direction F in Fig. 10, that is, in a transversal direction with respect to disc 
tray 110 while disc tray 1 10 is drawn out and at the disc-removable position, guide 
protrusion 127a positioned at the forefront is broken. This is because the load is 
concentrated on guide protrusion 127a positioned at the forefront when disc tray 1 10 is 
15 drawn out and at the disc-removable position. If guide protrusion 127a positioned at 
the forefront is broken, disc tray 1 10 may fall at worst, resulting in failure of the optical 
disc drive apparatus. 
SUMMARY OF THE INVENTION 

An object of the present invention is to provide an optical disc drive apparatus 
20 which is unlikely to be broken and can avoid falling of the disc tray even if a force in a 
transversal direction is applied to the disc tray while it is at a disc-removable position. 

An optical disc drive apparatus according to a first aspect of the present 
invention includes a box-shaped cabinet having an opening in a front face, a frame 
provided in the cabinet and having a sidewall, and a disc tray supported by the frame. 
25 The optical disc drive apparatus is structured such that the disc tray can freely slide 
between a disc-loaded position and a disc-removable position by engagement of a 
supporting portion provided in the sidewall of the frame to a supported portion provided 
at a side edge of the disc tray. Here, the disc-loaded position refers to a position of the 
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disc tray at which a disc recording medium is held and allowed to rotate in the cabinet, 
whereas the disc-removable position refers to a position of the disc tray at which the 
disc tray partially comes out in a forward direction from the opening so as to allow 
loading/removing of the disc recording medium. The supporting portion includes a 
5 guide rib formed protruding from an inner wall surface of the sidewall toward a center 
of the disc drive apparatus, and a plurality of guide protrusions formed protruding 
upward from the guide rib in a front-to-rear direction of the guide rib. The supported 
portion has a guide groove slidably engaging to the plurality of guide protrusions on a 
lower surface of the disc tray. A guide protrusion positioned at the forefront among 

10 the plurality of guide protrusions is structured so as to come in surface-contact with a 
wall surface implementing the guide groove. A root portion of the guide protrusion 
has a width increasing solely toward the center of the disc drive apparatus with respect 
to its tip end portion. 

In this manner, the structure is such that the guide protrusion positioned at the 

15 forefront is in surface-contact with the wall surface implementing the guide groove. 

Accordingly, even if the force in the transversal direction is applied to the disc tray, the 
force applied to the guide protrusion from the guide groove of the disc tray is 
distributed, whereby breakage of the guide protrusion will be unlikely. In addition, the 
guide protrusion positioned at the forefront has a larger width in its root portion, 

20 thereby achieving a reinforcement effect of the guide protrusion. Therefore, breakage 
of the guide protrusion will be further unlikely. Moreover, the root portion of the 
guide protrusion positioned at the forefront has a width increasing solely on the center 
side of the disc drive apparatus. In this manner, in an engagement portion of the guide 
protrusion to the guide groove, a large contact area for engagement of the guide 

25 protrusion to the guide groove is ensured in a portion where the guide protrusion does 
not have an increased width, whereas the reinforcement effect of the guide protrusion is 
obtained in a portion where the guide protrusion has an increased width. Accordingly, 
prevention of falling of the disc tray and prevention of breakage of the guide protrusion 
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are both achieved. As described above, an optical disc drive apparatus which is 
unlikely to be broken arid can avoid falling of the disc tray even if a heavy load is applied 
to the disc tray can be provided. 

An optical disc drive apparatus according to a second aspect of the present 
5 invention includes a box-shaped cabinet having an opening in a front face, a frame 

provided in the cabinet and having a sidewall, and a disc tray supported by the frame. 
The optical disc drive apparatus is structured such that the disc tray can freely slide 
between a disc-loaded position and a disc-removable position by engagement of a 
supporting portion provided in the sidewall of the frame to a supported portion provided 

10 at a side edge of the disc tray. Here, the disc-loaded position refers to a position of the 
disc tray at which a disc recording medium is held and allowed to rotate in the cabinet, 
whereas the disc-removable position refers to a position of the disc tray at which the 
disc tray partially comes out in a forward direction from the opening so as to allow 
loading/removing of the disc recording medium. The supporting portion includes a 

15 guide rib formed protruding from an inner wall surface of the sidewall toward a center 
of the disc drive apparatus, and a plurality of guide protrusions formed protruding 
upward from the guide rib in a front-to-rear direction of the guide rib. The supported 
portion has a guide groove slidably engaging to the plurality of guide protrusions on a 
lower surface of the disc tray. A guide protrusion positioned at the forefront among 

20 the plurality of guide protrusions is structured so as to come in surface-contact with a 
wall surface implementing the guide groove. 

In this manner, the structure is such that the guide protrusion positioned at the 
forefront is in surface-contact with the wall surface implementing the guide groove. 
Accordingly, even if the force in the transversal direction is applied to the disc tray, the 

25 force applied to the guide protrusion from the guide groove of the disc tray is 
distributed, whereby breakage of the guide protrusion will be unlikely. 

Preferably in the optical disc drive apparatus according to the second aspect of 
the present invention, for example, the guide protrusion positioned at the forefront has a 
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width larger in its root portion than in its tip end portion. 

In this manner, the guide protrusion positioned at the forefront has a larger 
width in its root portion, thereby achieving a reinforcement effect of the guide 
protrusion. Therefore, breakage of the guide protrusion will be further unlikely. 
5 The foregoing and other objects, features, aspects and advantages of the 

present invention will become more apparent from the following detailed description of 
the present invention when taken in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view of an optical disc drive apparatus in an 
10 embodiment of the present invention. 

Fig. 2 is a backside view of a disc tray of the optical disc drive apparatus in the 
embodiment of the present invention. 

Fig. 3 is a top view of a frame of the optical disc drive apparatus in the 
embodiment of the present invention. 
15 Fig. 4 is a partially enlarged view showing a shape of a guide protrusion of the 

optical disc drive apparatus in the embodiment of the present invention. 

Fig. 5 is a schematic cross-sectional view along the line V-V of the optical disc 
drive apparatus in the embodiment shown in Fig. 4. 

Fig. 6 is a top view showing a state in which the disc tray is assembled to the 
20 frame of the optical disc drive apparatus in the embodiment of the present invention, the 
disc tray being at a disc-loaded position. 

Fig. 7 is a top view showing a state in which the disc tray is assembled to the 
frame of the optical disc drive apparatus in the embodiment of the present invention, the 
disc tray being at a disc-removable position. 
25 Fig. 8 is a schematic cross-sectional view along the line VIII- VIII of the optical 

disc drive apparatus shown in Fig. 7. 

Fig. 9 is an enlarged view of an engagement portion of a guide groove to the 
guide protrusion in the optical disc drive apparatus in the embodiment of the present 
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invention. 

Fig. 10 is a top view showing a state in which the disc tray is assembled to the 
frame of a convientional optical disc drive apparatus, the disc tray being at a 
disc-removable position. 
. 5 Fig. 1 1 is a partially enlarged view showing a shape of a guide protrusion 

positioned at the forefront in the conventional optical disc drive apparatus. 

Fig. 12 is a schematic cross-sectional view along the line XII-XII of the optical 
disc drive apparatus shown in Fig. 11. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
10 In the following, one embodiment of the present invention will be described 

with reference to the figures. 

Referring to Fig. 1, an overall structure of the optical disc drive apparatus in 
the present embodiment will now be described. As shown in Fig. 1, the optical disc 
drive apparatus in the present embodiment mainly includes a box-shaped cabinet 1 
15 having an opening 2 on a front face, a frame 20 (see Fig. 3) arranged in cabinet 1, and a 
disc tray 10 supported by frame 20. 

Loading of an optical disc 40 to the optical disc drive apparatus is performed in 
the following manner. Optical disc 40 is mounted on a disc mount portion 12 of disc 
tray 10 drawn out of cabinet 1 . Then, disc tray 10 is stored in cabinet 1 using the tray 
20 moving mechanism. Fig. 1 shows a state in which disc tray 10 partially comes out in 
the forward direction from front opening 2 of cabinet 1 and disc tray 10 is positioned at 
the disc-removable position allowing loading/removing of optical disc 40. 

Referring now to Fig. 2, a structure of the disc tray of the optical disc drive 
apparatus in the present embodiment will be described in detail. As shown in Fig. 2, 
25 disc tray 10 has disc mount portion 12 for carrying an optical disc thereon. Disc mount 
portion 12 is implemented by forming a concave portion in the upper surface of disc tray 
10, and a position of optical disc 40 is determined by a wall surface of the concave 
portion. A cosmetic plate 17 is attached to a forward end of disc tray 10. 
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Disc tray 10 has an opening 1 1 in the center. Opening 11 is provided so as to 
allow elevation/lowering of the turntable while disc tray 10 is stored in cabinet 1 . In 
addition, opening 1 1 allows irradiation of the information recording tracks on optical 
disc 40 with a light beam emitted from the optical pick-up. Elevation of the turntable 
5 through opening 1 1 will push up optical disc 40 mounted on disc mount portion 12 to a 
chucking position. In addition, irradiation of the information recording tracks on 
optical disc 40 with the light beam through opening 1 1 will enable recording and 
reproduction of the information. 

A supported portion supported by the supporting portion of frame 20 described 

10 later is provided at a side edge of disc tray 10. The supported portion is formed 
protruding from disc tray 10 in a side direction. The supported portion includes a 
guide groove 13 provided on a lower surface and extending in a front-to-rear direction 
of disc tray 10. A stopper 15 is provided in a rear portion of the side edge of disc tray 
10. Stopper 15 abuts on a stopper 29 provided on frame 20 described later, so as to 

15 attain a function to prevent falling of disc tray 10 from frame 20. 

A guide rail 16 engaging to a protrusion 33 of a slider 30 described later is 
provided on the lower surface of disc tray 10. Guide rail 16 extends in a front-to-rear 
direction of disc tray 10, and its front end is curved in a direction substantially 
orthogonal to the front-to-rear direction of disc tray 10. 

20 A rack 14 is formed in a front-to-rear direction at a prescribed position of the 

lower surface of disc tray 10. Engaged to a second pinion 25 among a variety of 
power transmission mechanisms attached to frame 20 described later (see Fig. 3), rack . 
14 serves to transmit driving power from a driving motor 21 serving as a driving power 
source to disc tray 10, as well as to move disc tray 10 back and forth. 

25 Here, disc tray 10 having a structure as described above is integrally formed by 

injection molding, using a resin material such as an ABS resin. 

A structure of the frame of the optical disc drive apparatus in the present 
embodiment will now be described in detail. As shown in Fig. 3, frame 20 is a frame 
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body integrally formed by injection molding, using a resin material such as an ABS resin, 
and has a sidewall 20a on its side. In sidewall 20a, the supporting portion which 
supports the supported position of disc tray 10 is formed. 

The supporting portion includes a guide rib 26 formed protruding inward from 
an inner wall surface of sidewall 20a, and a plurality of guide protrusions 27a to 27f 
formed protruding upward from guide rib 26 in a front-to-rear direction thereof Guide 
rib 26 extends in a front-to-rear direction of frame 20, and a plurality of guide 
protrusions 27a to 27f are formed in a line in a front-to-rear direction of guide rib 26. 

A plurality of guide tabs 28 are further formed on sidewall 20a of frame 20. 
Guide tabs 28 are formed on the inner wall surface above guide. rib 26. In addition, a 
stopper 29 is provided at the front end of sidewall 20a of frame 20. Stopper 29 abuts 
on stopper 15 on disc tray 10 described above, so as to prevent falling of disc tray 10 
from frame 20. 

Driving motor 21 is arranged in a front portion of frame 20. In addition, 
components serving as power transmission mechanisms such as a timing belt 22, a gear 
23, pinions 24, 25, and a slider 30 are arranged adjacent to driving motor 21 in the front 
portion of frame 20. Here, slider 30 is assembled to frame 20 such that it can move 
approximately in parallel to the front face of cabinet 1 . 

As shown in Figs. 4 and 5, a guide protrusion 27a positioned at the forefront of 
guide rib 26 of frame 20 is implemented by a substantially rectangular boss formed 
protruding upward from guide rib 26. Guide protrusion 27a has a tip end portion 27a 1 
and a root portion 27a2. Root portion 27a2 has a width increasing toward the center 
of the frame with respect to tip end portion 27a 1 . In other words, in Fig. 5, a width d2 
of root portion 27a2 of guide protrusion 27a is larger than a width dl of tip end portion 
27al. 

An assembly structure of the optical disc drive apparatus in the present 
embodiment will now be described. It is to be noted that, for better understanding, the 
cabinet, the optical pick-up or the like is not illustrated in Figs. 6 to 9 referenced below. 



As shown in Figs. 6 to 8, disc tray 10 is slidably assembled to frame 20. More 
specifically, guide protrusions 27a to 27f formed on guide rib 26 of frame 20 engage to 
guide groove 13 provided on the lower surface of disc tray 10, so that disc tray 10 is 
slidably supported by frame 20. In addition, the supported portion of disc tray 10 is 
clamped by guide rib 26 and guide tabs 28 provided on sidewall 20a of frame 20, so that 
disc tray 10 is prevented from falling from frame 20. 

Disc tray 10 freely slides between the disc-removable position shown in Fig. 6 
and the disc-loaded position shown in Fig. 7. Here, the disc-loaded position refers to a 
position at which an optical disc is held and allowed to rotate in the cabinet, whereas the 
disc-removable position refers to a position at which disc tray 10 partially comes out in a 
forward direction from the front opening of the cabinet so as to allow loading/removing 
of the optical disc. 

Power generated by driving motor 21 is utilized for sliding disc tray 10. In 
order to transmit the power generated by driving motor 21, components serving as 
power transmission mechanisms such as timing belt 22, gear 23, pinions 24, 25, a rack 
32 formed in slider 30, protrusion 33 also formed in slider 30, rack 14 provided in disc 
tray 10, and guide rail 16 provided on the lower surface of disc tray 10 are used. With 
such components, a driving force generated by driving motor 21 is transmitted to disc 
tray 10, thereby enabling slide of disc tray 10. 

As shown in Figs. 8 and 9, guide protrusion 27a positioned at the forefront of 
guide rib 26 is mated with wall surface 13a implementing guide groove 13 of disc tray 
10 with a small clearance interposed. Here, the clearance is provided so that disc tray 
10 smoothly slides on frame 20. Guide protrusion 27a positioned at the forefront of 
guide rib 26 is structured so as to be in surface-contact with wall surface 13a 
implementing guide groove 13 of disc tray 10. That is, guide protrusion 27a is 
structured such that it comes in surface-contact with wall surface 13a of guide groove 
13 when a force F in a transversal direction as shown in Fig. 7 is applied to disc tray 10. 

As described above, guide protrusion 27a positioned at the forefront has tip 
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end portion 27a 1 and root portion 27a2 haying a width larger than that of tip end 
portion 27al. Accordingly, guide groove 13 of disc tray 10 is structured such that, in 
wall surface 13a implementing guide groove 13, a height hi of the wall surface on the 
center side of the optical disc drive apparatus is smaller than a height h2 of the wall 
5 surface on an outer side thereof, as shown in Fig. 9. In this manner, guide groove 13 
of disc tray 10 will not come in contact with a larger width portion of root portion 27a2 
of guide protrusion 27a positioned at the forefront. Consequently, smooth slide of disc 
tray 10 and reinforcement of guide protrusion 27a are both achieved. In addition, a 
contact area of the wall surface of guide groove 13 on the outer side of the optical disc 

10 drive apparatus with an outer surface of guide protrusion 27a is larger than a contact 
area of the wall surface of guide groove 13 on the center side of the optical disc drive 
apparatus with an inner surface of guide protrusion 27a. Therefore, disc tray 10 is 
unlikely to fall from frame 20. 

With the structure as described above, even if force F in the transversal 

15 direction is applied to disc tray 10 while disc tray 10 is at the disc-removable position as 
shown in Fig. 7, the force applied from guide groove 13 of disc tray 10 to guide 
protrusion 27a positioned at the forefront is distributed, whereby guide protrusion 27a is 
unlikely to be broken. In addition, root portion 27a2 of guide protrusion 27a has an 
increased width, thereby achieving a reinforcement effect of guide protrusion 27a. 

20 Therefore, breakage of guide protrusion 27a is further unlikely. 

Moreover, root portion 27a2 of guide protrusion 27a positioned at the 
forefront has a width increasing solely on the center side of the disc drive apparatus. In . 
this manner, in the engagement portion of guide protrusion 27a to guide groove 13, a 
large contact area for engagement of guide protrusion27a to guide groove 13 is ensured 

25 in a portion where guide protrusion 27a does not have an increased width, whereas the 
reinforcement effect of guide protrusion 27a is obtained in a portion where guide 
protrusion 27a has an increased width. Accordingly, prevention of falling of disc tray 
. 10 and prevention of breakage of guide protrusion 27a are both achieved. As 
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described above, an optical disc drive apparatus which is unlikely to be broken and can 
avoid falling of disc tray 10 even if a heavy load is applied to disc tray 10 can be 
provided. 

Though the guide protrusion positioned at the forefront and having a 
5 substantially rectangular shape has exemplarily been described in the embodiment above, 
the present invention is not particularly limited thereto. According to the present 
invention, the structure is such that the guide protrusion positioned at the forefront is in 
surface-contact with the guide groove of the disc tray. The shape of the guide 
protrusion is not particularly limited, so long as the guide protrusion and the guide 
10 groove are in surface-contact. 

The present invention is applicable to a drive apparatus for an optical 
information recording medium of any type including CD, CD-ROM (Compact 
Disc-Read Only Memory), CD-R (Compact Disc-Recordable), CD-RW (Compact 
Disc-Rewritable), DVD, DVD-ROM (Digital Versatile Disc-Read Only Memory), and 
15 DVD-RW (Digital Versatile Disc-Rewritable). 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 

20 
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